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Abstract 
The purpose of the present note is to draw attention to the necessity of 
regularity conditions in using mathematical results 'by looking at some results 
involving expectations. 
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Often in deriving results in statistics, a number of regularity conditions 
are used. However, in transition from theory to applications these c:mditions 
are frequently ignored or forgotten. 
Two examples are given to demonstrate the importance of regularity condi 
tions in equations involving expectations of random variables. 
Lemma: In order that results involvinf1 expectations of random variables be 
~' it is necessary~ ALL expectations in ~result exist. 
Often one looks at one side of the equation and if it exists, it is 
assumed that the other side also exists. The following examples show that this 
is not always the case. 
Exam;ele l. Let X, Y be random variables, possibly dependent. Then, 
E(X) = E[E(X!Y)} only if E(X), E(X!Y) and E(E(XjY)} exist. 
y > 0 
0 otherwise 
Also suppose the conditional distribution of X given Y = y is N(o):-) y 
i.e. 
1 
-2 1 2 
--yx 
g 1 (x!Y=y) = -l- e 2 XI y r:::-{ 2TT 
Then the marginal distribution of X is t 
n 
.,CD < X < CD 
i.e .. 
.. 
-2-
•} r.-.~. 
n+l r<¥ + 1) 
l 
r(!l)(nn)2 · 
2 
2--
(l + ?£__) 2 
n 
E{E(X!Y)} = o for all n 
•<:XI < X < oo 
But for n = 1, X ..... Cauchy (0,1) = t 1 • 
E(X) does not exist for n = l • 
Example 2. Let X and Y be two ~andom variables, distributed independently. 
Then E(XY) = E(X) • E(Y) only if E{X), E(Y) and E(XY) exist. 
Suppose X,..., N(O,l) and Z -x~ X and Z·independent; Then E(X) · E(~) = 0 
for all n. 
X Also /Z .fn - tn 
i.e. In particular, for n = 1, 
'·Tz .... t 1 = Cauchy (6,1). 
· X : 1 
• • E(rz) does not exist; whereas E(X) • E(7Z) = o. 
We could easily construct similar examples for many other results involving 
expectations. 
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